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Abstract — Male spider speeimens eolleeted in Thailand were identified as males of Anepsion japonicum 
Yaginuma 1962. There was no conelusive evidenee that female speeimens eolleeted at the same time belong 
to the same speeies, beeause the female of the species has not been described. We compared morphological 
data and mt-COI sequencing data for these female specimens with those of males and concluded that the fe¬ 
male specimens belonged to the same species as the males. However, comparison of morphological data for 
the females and the holotype of Paraplectana japonica Bosenberg & Strand 1906 revealed that Anepsion 
japonicum Yaginuma 1962 is a junior synonym of P. japonica. Furthermore, after examining the taxonomic 
features of the holotype of P. japonica, it became clear that this species should be placed in the genus 
Anepsion. Therefore, the specific name was changed to Anepsion japonicum (Bosenberg & Strand 1906). 
Consequently, this work permits recording of two new spider species from Thailand: Anepsion depressum 
(Thorell 1877) dAid Anepsion japonicum (Bosenberg & Strand 1906). 

Key words — Anepsion depressum, Anepsion japonicum, Paraplectana japonica, new records, new synon¬ 
ymy, Thailand, COI, DNA 


Introduction 

The spider genus Anepsion Strand 1929 comprises 17 
species described from Southeast and East Asia (Platnick 
2012), but this genus has not been recorded in Thailand. 
After examining spider specimens collected from several lo¬ 
calities in Thailand, we recognized several species of the 
genus. Some of the females seemed to be Anepsion 
japonicum Yaginuma 1962, but we could not confidently 
identify them because this species has been described on the 
basis of the male holotype only and the female has not been 
reported. 

The morphological features of the female A. japonicum 
are unknown. Therefore, we tried to identify the female 
specimens using mt-COI sequencing data, in accordance 
with a previous study (Robinson et al. 2009), in which intra- 
and interspecific sequence divergences of the mt-COI 
barcoding region from 19 genera, 361 morphospecies and 
1801 individual spiders were examined to assess whether 
this barcoding region is appropriate for identification of spi¬ 
der species. Robinson et al. found a mean intraspecific 


divergence of 2.15% (average maximum 3.16%) and a mean 
divergence between the nearest interspecific relative of 
6.77%. The study also showed that 66% of morphospecies 
formed monophyletic sequence clusters and that the major¬ 
ity (92.5%) of the species had a “barcode gap” (for termi¬ 
nology, see Robinson et al. 2009). High intraspecific 
(Bayer & Schonhofer 2013) and low interspecific 
(Lattimore et al. 2011) sequence divergence have been 
found, but COI sequence data have been used in taxonomy 
for species identification of a juvenile specimen (Bayer & 
Schonhofer 2013), determining the opposite sex in a par¬ 
ticular species (Tanikawa 2011), synonymizing two spider 
species (Vink et al. 2011), and disproving synonymies 
(Correa-Ramirez et al. 2010). Therefore, DNA barcoding 
seems to be a useful tool for taxonomic studies. 

We noticed that the female specimens from Thailand that 
were considered to be A. japonicum had a similar abdominal 
coloration to the original figure of Paraplectana japonica 
Bosenberg & Strand 1906, which was described on the basis 
of only the female holotype from Japan and has not been 
subsequently recorded. Therefore, we examined the 
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holotype of P. japonica carefully to verify whether these 
two speeies are distinguishable. The results of the study 
newly add the Anepsion speeies to the spider fauna of 
Thailand. The taxonomie identities of A. japonicum and P. 
japonica are elarified in aeeordanee with our identifieation 
of the female speeimens in question. 

Materials and method 

The speeimens used for the morphologieal study were 
preserved in 75% ethanol at room temperature. The mor¬ 
phologieal features were examined under stereoseopie mi- 
eroseopes (M3Z, Wild Heerbrugg AG, Heerbrugg, 
Switzerland; and SZH, Olympus Corp., Tokyo, Japan), pho¬ 
tographs were taken with EOS D60 with a MP-E65MM 
maero lens and a MT-24EX maero twin flash (Canon Ine., 
Tokyo, Japan). Details of the examined speeimens are 
shown in the taxonomy seetion. 

Speeimens used for moleeular analysis (see Appendix) 
were preserved in 75% or 99.5% ethanol at room tempera¬ 
ture or 4°C. Genomie DNA was extraeted from the whole 
eephalothorax using a FavorPrep Tissue Genomie DNA 
Extraetion Mini Kit (Favorgen Bioteeh Corp, Ping-Tung, 
Taiwan). mt-COI was amplified using the primer set 
LC01498: 5'-GGT CAA CAA ATC ATA AAG ATA TTG 
G-3' and HC02198: 5'-TAA ACT TCA GGG TGA CCA 
AAA AAT CA-3^ (Folmer et al. 1994). The reaetants were 
initially denatured for 2 min at 94°C, followed by 40 eyeles 
of 15 s at 94°C, 20 s at ATC, and 30 s at 72°C. PCR prod¬ 
uets were purified using the ExoSAP-IT (GE Healtheare 
Bio-Seienees, Little Chalfont, England). Purified PCR 
produets were sequeneed using a BigDye terminator eyele 
sequeneing kit (ver. 3.1, Applied Biosystems, Foster City, 
CA) and analyzed on an ABI 3130x1 automated DNA 
sequeneer (Applied Biosystems). Chromatograms were 
eheeked by eye using MEGA version 5.05 (Tamura et al. 
2011). Obtained sequenees were aligned using MUSCLE 
(Edgar 2004) in MEGA. The phylogenetie tree was eon- 
strueted by the neighbor-joining (NJ) method using MEGA. 

The voueher speeimens used in this study are deposited 
at the Entomology and Zoology Seetion, Plant Proteetion 
Researeh and Development Offiee, Department of 
Agrieulture, Bangkok, and at the Prineess Maha Chakri 
Sirindhom Natural History Museum, Hatyai, Thailand. 
Nueleotide sequenee data are available in the 
DDBJ/EMBL/GenBank databases. All measurements are 
given in mm. 
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Fig. 1. Unrooted bootstrap consensus tree obtained by the 
neighbor-joining method for the haplotypes detected. Scores at 
each node are bootstrap values (1000 replicates). Scale bar 
shows substitutions per site. 


eoloration and markings, and its palpal organ has been 
slightly deformed. However, eonfirmation of the assign¬ 
ment was based on the original figure (Yaginuma 1962, fig. 
8) illustrating this speeimen, whieh showed the shapes of 
eaeh selerite of the male palpal organ, espeeially the swollen 
eonduetor and elongated median apophysis (Fig. 13). The 
female speeimens had a similar general appearanee to the 
identified male speeimens (Figs. 5-7). 

We obtained 609 bp of mt-COI partial sequenees from 
the speeimens for moleeular analysis. Haplotype names and 
aeeession numbers are shown in the Appendix. Two 
haplotypes were deteeted in three males of A. japonicum 
and in unidentified females (AJAOl and AJA02 in Fig. 1 
and Appendix). A total of 11 speeimens were analyzed: 4 
females, 3 males and 2 juveniles with the same haplotype 
(AJAOl); and 2 females with the other haplotype (AJA02). 
The uneorreeted p-distanee (number of base differenees per 
site) between AJAOl and AJA02 was 0.036. In the obtained 
unrooted NJ tree (Fig. 1), speeimens identified as A. 
depressum (haplotype ADEOl-04) and males of A. 
japonicum and unidentified females (haplotypes: AJAOl 
and AJA02) formed respeetive elades. 

The holotype of Paraplectana japonica Bosenberg & 
Strand 1906 is a subadult, but the shape of its epigyne eould 
be observed under the exoskeleton. Thus, we were able to 
eonfirm that the seape of the holotype is slim, and our fe¬ 
male speeimens also had a slim seape (Fig. 11). The blaek 
eoloration on the dorsum of the abdomen has somewhat 
faded, but still remained as in the original figure (Fig. 8; 
Bosenberg & Strand 1906, fig. 424A). Our female speei¬ 
mens had the same marking (Fig. 5). The holotype speei¬ 
men has a swollen eephalie region, round shaped and 
flattened abdomen, as in the original figure (Fig. 8; 
Bosenberg & Strand 1906, fig. 424A), and these features 
were also present in our female speeimens (Fig. 5). 


Results 

Our morphologieal examination led to reeognition of two 
speeies of Anepsion among the speeimens (Figs. 2-7). We 
identified one as Anepsion depressum (Thorell 1877) (Figs. 
2 - 4 ) and the male speeimens that did not belong to A. 
depressum as A. japonicum Yaginuma 1962 (Fig. 7), based 
on eomparison with previous morphologieal deseriptions 
(for referenees, see synonymy in the Taxonomy seetion 
below). The male holotype of A. japonicum has lost its 


Taxonomic revision of Anepsion japonicum 
and Paraplectana japonica 

We identified the female speeimens as A. japonicum be- 
eause the eoloration and markings were in exaet agreement 
with those of the male speeimens of A. japonicum, and their 
mt-COI sequeneing data were the same as or similar to 
those of the males. Thus, both the morphologieal data and 
mt-COI sequeneing data showed that these male and female 
speeimens belong to the same speeies. The female 
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Figs. 2-8. Habitus. 2-4, Anepsion depressum (Thorell 1877) from Nakhon Ratchasima Province; 5-7, Anepsion japonieum (Bosenberg 
& Strand 1906) n. comb, from Nakhon Ratchasima Province; 8, Paraplectana japoniea Bosenberg & Strand 1906, holotype. 2, 5, 8, female, 
dosal view; 3, 6, same, ventral view; 4, 7, male, dorsal view. Scales = 1 mm. 


specimens of A. japonieum have the same coloration and 
markings, and the same slim epiginal scape as the holotype 
of P. japoniea. Therefore, we concluded that A. japonieum 
is a junior synonym of P. japoniea. In addition, P. japoniea 
Bosenberg & Strand 1906 should be placed under the genus 
Anepsion because they have the conspicuous features of the 
genus: that is, a swollen cephalic region and a flattened ab¬ 
domen. The gender of the generic name Parapleetana is 
feminine while Anepsion is neutral. Therefore, the specific 
name japoniea should be changed to japonieum. Moreover 
the authors of this specific name should be enclosed in pa¬ 
rentheses because this name is combined with a generic 
name other than the original one. Thus, the species name, 
P. japoniea, should be cited as Anepsion japonieum 
(Bosenberg & Strand 1906) n. comb. 

Taxonomy 

Anepsion depressum (Thorell 1877) 

(Figs. 2-4, 9-11) 

Paraplectana depressa Thorell 1877, p. 353. [female holotype 


from Fujian preserved in Museo Civico Storia Naturella, 
Genova, not examined] 

Anepsia depressa’. Simon 1895, p. 868, fig. 930. 

Anepsion depressum’. Chrysanthus 1961, p. 466, figs. 13-17; 
Chrysanthus 1969, p. 32, figs. 3-5; Zhu et al 1994, p. 26, figs. 
lA-C; Yin et al 1997, p. 116, figs. 41a-c; Song, Zhu & Chen 
1999, p. 236, figs. 1330-P, 146C. 

Specimens examined, l^ld^, 9-XI-2011, 1^, 23-XI- 
2012, Sakaerat Environmental Research Station, Wang Nam 
Khieo District, Nakhon Ratchasima Province, W. Chotwong 
leg. 1^, Phlio waterfall, Laem Sing District, Chanthaburi 
Province, 23-V-2012, W. Chotwong leg. 1^, 2-VIII-2012, 1 
^Id^, 3-VIII-2012, U, 19-IX-2012, 2^, 28-IX-2012, Khuan 
Khao Wang Forest Park, Tumbon Chalung, Amphoe Hat 
Yai, Songkhla Province. B. Petcharad leg. 

Diagnosis. This species can be easily distinguished from 
Anepsion japoneum by having yellowish abdomen without 
any markings. 

Description. Coloration and markings in alcohol. 
Female and male (Figs. 2-4): carapace yellow, sternum, la¬ 
bium and endite dark brown; dorsum of abdomen yellow; 
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Figs. 9-14. Genital organ. 9-11, Anepsion depressum (Thorell 1877) from Nakhon Ratchasima Province; 12-14, Anepsion japonicum 
(Rosenberg & Strand 1906) n. comb, from Nakhon Ratchasima Province. 9, 12, epigyne; 10, 13, male left palp, prolateral view; 11, 14, 
same, retrolateral view. Scales = 0.25 mm. 


venter with broad dark brown blot extend from epigastrie 
furrow until the posterior end, surrounding dark brown spin¬ 
nerets, and laterally with black color pattern. 

Measurement. Based on from Nakhon Ratchasima 
province, Thailand. Measurements in parentheses indicate 
the range among specimens examined. Body ^ 4.33 (3.07- 
4.33) / 3.30 long. Carapace ^ 1.80 (1.47-1.87) / 2.3 

long; ^ 1.53 (0.67-1.53) / 2.00 wide. Length of legs 

/ c^: tarsus + metatarsus + tibia + patella + femur = 
total]: ?,0.35 + 0.90 + 0.85 + 0.40 + 1.10 = 3.62/0.23 
+ 0.6 + 0.77 + 0.47 + 0.83 = 2.90; II, 0.15 + 0.60 + 
0.70 + 0.40 + 1.20 = 3.05 / 0.23 + 0.5 + 0.47 + 0.27 
+ 0.87 = 2.34; III, 0.40 + 0.55 + 0.50 + 0.35 + 0.85 
= 2.65 / 0.23 + 0.47 + 0.43 + 0.33 + 0.8 = 2.26; IV, 
0.45 + 1.20 + 0.95 + 0.60 + 1.40 = 4.60/0.33 + 0.83 
+ 0.70 + 0.33 + 1.1 = 3.29. Abdomen ^ 3.13 (2.33- 
3.53) / 2.30 long, ^ 3.20 (2.40-3.47) / 2.00 wide. 

Carapace longer than wide [length / width ^ 1.18 (1.18- 
2.19) / c/' 1.22], head region swollen. Median ocular area al¬ 
most as long as wide [length / width ^ 0.93 (0.86-0.93) / 
c/' 0.92]; almost as wide in front as behind [anterior width / 
posterior width ^ 0.93 (0.93-1.00) / c/' 1.00]. Fang furrow 


of chelicerae with ^ 3 (3-5) / c/' 4 promarginal teeth and ^ 
5 / c/' 4 retromarginal teeth. Labium wider than long [length 
/ width ^ 0.71 (O. 43 -O. 7 I) / c/' 0.50. Sternum longer than 
wide [length / width ^ 1.21 (1.14-1.21) / c/' 1.54. Length of 
leg I / length of carapace ^ 2.00 (1.90-2.17) / c/' 2.07. Male 
palp (Figs. 10-11): embolus long and apically bent, median 
apophysis with two sharp points in rertolateral view (Fig. 
11). Abdomen flattened, almost as long as wide [length/- 
width ^ 0.98 (0.97-1.02) / c/' 1.15], scattered with small 
brownish pits, and with large sigilla. Female genitalia (Fig. 
9): epigyne with invert triangle scale. 

Distribution. Thailand, Burma, Sulawesi, and China. 

Anepsion japonicum (Bosenberg & Strand 1906) n. comb. 
[Japanese name: Yamato-janome-gumo] 

(Figs. 5-7, 12-14) 

Paraplectana japonica Bosenberg & Strand 1906, p. 242, pi. 15, 
fig. 424. [subadult female holotype from Saga, Japan, pre¬ 
served in Senckenberg Museum, no. 4179, examined] 
Anepsium japonicum Yaginuma 1962. p. 134, figs. 6-8. [male 
holotype from Kagoshima Pref, Japan, preserved in Otemon 
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Gakuin University, examined] NEW SYNONYMY 
Anepsion japonicum\ Yaginuma 1986, p. 123, fig. 65.1; Yin et al 

1997, p. 117, figs. 42a-c; Song, Zhu & Chen 1999, p. 236, fig. 

134B-C, 146D; Tanikawa, 2007, p. 55, fig. 485; Tanikawa 

2009, p. 433, fig. 67. NEW SYNONYMY 

Specimens examined. I^IJ^, Sakaerat Environmental 
Research Station, Wang Nam Khieo District, Nakhon 
Ratchasima Province, 9-XI-2011, W. Chotwong leg. 6^1d^, 
Tapon Khlung, Chanthaburi Province, 24-XII-2012, W. 
Chotwong leg. 6^3J^, Petchaburi Province, 19-XI-2012, W. 
Chotwong leg. 1^5juv, Nayong District, Trang Province, 
ll-V-2012, V. Saksongmeung leg. ljuv., Manang District, 
Satun Province, 12-IX-2011, B. Petcharad leg. 

Diagnosis. This species can be easily distinguished from 
A. depressum by having a black marking on the dorsum of 
abdomen. 

Description. Coloration and markings in alcohol. 
Female and male (Figs. 5-7): carapace pale brown, without 
marking, sternum, labium and endite dark brown. Dorsum 
of abdomen white with blackish markings. 

Measurement. Based on 1^ from Petchaburi Province 
and Id^ from Chantaburi Province. Measurements in paren¬ 
theses indicate the range among specimens examined. Body 
^ 2.64 (2.08-2.70) / 2.03 (1.85-2.03) long. Carapace ^ 

1.25 (1.18-1.35) / 1.13 (1.03-1.13) long; ^ 0.95 (0.91- 

1.03) / ^ 0.90 (0.83-0.90) wide. Fength of legs tar¬ 

sus + metatarsus + tibia + patella + femur = total]: I, 
0.35 + 0.63 + 0.50 + 0.43 + 0.83 = 2.74 / 0.30 + 0.53 
+ 0.55 + 0.38 + 0.73 = 2.49; II, 0.30 + 0.55 + 0.46 + 
0.40 + 0.80 = 2.51 /0.28 + 0.45 + 0.43 + 0.38 + 0.73 
= 2.27; III, 0.28 + 0.35 + 0.30 + 0.28 + 0.58 = 1.79 
/ 0.25 + 0.30 + 0.30 + 0.28 + 0.55 = 1.68; IV, 0.33 + 
0.65 + 0.50 + 0.38 + 0.75 = 2.61 /0.28 + 0.51 + 0.48 
+ 0.33 + 0.75 = 2.35. Abdomen ^ 1.95 (1.53-1.95) / 
1.43 (1.33-1.85) long, ^ 1.88 (1.43-2.13) / 1.26 (1.20- 

1.28) wide. 

Carapace longer than wide [length / width ^ 1.32 (1.24- 
1.32) / c/' 1.25 (1.21-1.25)], head region swollen. Median 
ocular area almost as long as wide [length / widths 1.00 
(0.89-1.00) / c/' 1.00 (0.94-1.00)]; wider behind than in front 
[anterior width / posterior width ^ 0.89 (0.83-0.94) / ^ 0.94 
(0.87-0.94)]. Fang furrow of chelicerae with ^ 4 (4-5) / 
^ 4 (3-5) promarginal teeth and ^ 3 (3-6) / c/' 4 (3-4) 
retromarginal teeth. Fabium wider than long [length / width 
^ 0.41 (0.41-0.55) / 0.57 (0.47-0.57). Sternum slightly 

longer than wide or as long as wide [length / width ^1.05 
(1.00-1.05) / d^ 1.12 (1.06-1.13). Fength of leg I / length of 
carapace ^ 2.19 (2.12-2.30) / 2.20 (2.20-3.18). Femur III 

ventrally with a thick spine. Male palp (Figs. 12-13): in 
prolateral view, conductor apically swollen, median 
apophysis with long and sharp projection. Female genitalia 
(Fig. 12): epigyne with slim scape. Abdomen flattened, al¬ 
most as long as wide or slightly longer than wide [length / 
width ^ 1.04 (0.92-1.07) / 1.13 (1.04-1.54)]. 

Distribution. Thailand, China, and Japan. 
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Appendix. Locality, haplotype and accession numbers of specimens used for molecular work. The un¬ 
known specimens were identified as Anepsion japonicum in this study. 


Species 

locality 

N 

haplotype 

Accession nos. 

Anepsion japonicum 

Petchaburi Province 


AJAOl 

AB808475 

unknown 

Petchaburi Province 

28 

AJAOl 

AB808475 

Anepsion japonicum 

Chanthaburi Province 

U 

AJAOl 

AB808475 

unknown 

Chanthaburi Province 

\8 

AJAOl 

AB808475 

unknown 

Songkhla Province 

1 ^2juv. 

AJAOl 

AB808475 

Anepsion japonicum 

Chanthaburi Province 

2 ^ 

AJA02 

AB808476 

Anepsion depressum 

Nakhon Ratchasima Province 

1 ^ 

ADEOl 

AB808477 

Anepsion depressum 

Chanthaburi province 

1 ^ 

ADE02 

AB808478 

Anepsion depressum 

Songkhla Province 

1 ^ 

ADE03 

AB808479 

Anepsion depressum 

Songkhla Province 

1 ^ 

ADE04 

AB808480 
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